INTRODUCTION
In more than 60 countries, cotton is cultivated worldwide as an important fiber crop. Due to its importance commercially, cotton has significant role in Pakistan in improving national economy, and considered as "white Gold". The country ranks fourth in production of cotton. Cotton accounts for 5.1 % to agriculture sector and 1% to GDP. The cropped area of cotton in Pakistan is 2.917 million hectares with the production of 587 kg/ha in Pakistan. [10] studied that Excavations of Mohencoefficient analysis and regression analysis and fiber quality characters is useful to develop high yielding cotton varieties with good fiber quality. So the present study was designed to find out GCV, PCV, heritability, correlation, path coefficient analysis and regression coefficients of seed cotton yield with other characters like plant height, number of sympodial branches per plant, number of monopodial branches per plan, bolls per plant, boll weight, lint weight, seed cotton yield, seed index, lint percentage, lint index, seeds per boll, fiber fineness, fiber strength, fiber length and fiber uniformity. This information will be useful for cotton breeders to improve seed cotton yield and quality in cotton varieties.
MATERIALS AND METHODS
The experiment was laid out in the experimental area of the Department of Plant Breeding and Genetics, University of Agriculture Faisalabad during 2015-2017. Breeding material consisted of two parents (CRS-456 and Jambo-Okra) and 75 selected F 2 progeny of their parents. The experiment was designed in randomized complete block design (RCBD) having 3 replications in the field during normal sowing season. In each row there were 10 plants. Row to row and plant to plant distance was maintained 75cm and 30cm respectively. All kinds of recommended crop cultural practices from seed sowing to seed cotton picking were provided. At maturity, 25 plants of F 3 population and 5 plants from each parent were selected at random from each replication. Data on various traits (Plant height, number of sympodial branches per plant, number of monopodial branches per plant, bolls per plant, boll weight, lint weight, seed cotton yield, seed index, lint percentage, lint index, seeds per boll, fiber fineness, fiber strength, fiber length and fiber uniformity) were recorded.
Statistical Analysis
The analysis of variance (ANOVA) was applied to check genetic variation of the experiment's data [29] . Genotypic and Phenotypic correlation were calculated though the statistical technique prescribed by Kowon and Terrie [16] . By using the method of [17] , significance of genotypic correlations were checked. Statistical significance of phenotypic correlation was tested by T-test as described by Steel and Terrie [30] . Path coefficient analysis was performed by using the method prescribed by Dewey and Lu [5] . Regression coefficient of seed cotton yield with various agronomic traits was also studied. R 2 reveals the dependency of Y (dependable variable) on X (independent variable), while regression intercept (β0) determines yield of dependable variable without using any amount of independent variable and regression slop (β1) exhibits change in dependable variable with one unit change in independent variable.
RESULT AND DISCUSSION
It was clear from Table1 that significant differences were present between all genotypes for all yield contributing traits because analysis of variance all traits showed significance value of mean squares. Basically effectiveness of selection totally depends upon presence of magnitude of genetic variability because it facilitates plant breeders in selection program. The mean values and standard error for all traits are given in Table 1 .
Genetic Variability and Heritability Study
Genetic variability for all the traits are given in Table 1 . Genetic variability is important in breeding program [28] . The trait plant height exhibits the highest GV and PV i.e. 135.38 and 135.68 respectively followed by bolls per plant that have GV 93.543 and PV 93.989. Lowest GV 0.0061, 0.366, 0.0011, 1.007 and PV 0.0064, 0.368, 0.0033, 1.008 was measured for the traits of boll weight, fiber fineness, and fiber length and seed index. Ahsan et al. [1] also reported same results that boll weight and seed index had lowest genotypic and phenotypic variance while seed cotton yield and plant height possessed highest GV and PV. Due to environmental effects on expression of traits, there should be separation between genetic and phenotypic variances to perform efficient selection [18] . The Genotypic, Phenotypic and Environment coefficient of variances were also depicted for all studied traits under. The GCV was ranged from 51.521% (monopodial branches per plant) to 0.126% (fiber length). Maximum GCV was found for monopodial branches per plant (51.521%) followed by bolls per plant (24.190%). Mendez-Natera et al., [18] reported similar results that PCV% was possessed high magnitude as compared to GCV% for all the recorded traits.
Due to a close correspondence between GCV and PCV, PCV showed similar trend as GCV for all the traits under study. Result revealed that in phenotypic expression, all recorded traits exhibited less environment effect. As coefficient of variation has not effect on the measuring units. Hence it plays a significant role in comparing population because variation linked with magnitude of the measuring units. The highest GCV and PCV for the traits like monopodial branches per plant, bolls per plant, sympodial branches per plant and lint weight shows that selection can be performed on the characters to separate promising line.
The traits such as fiber length, boll weight, fiber uniformity, fiber strength and lint percentage showed low GCV and PCV which revealed that breeders should find out new sources containing high genetic variability for these characters to make more genetic enhancement. There are three main factors i.e. genetics, environmental factors and their interactions that resulted of total variation in a population. Heritability which measures index of transmission of genetic variability. Those traits that contain high value of genetic advance and heritability estimates, in early generation that exhibited that these traits possessed additive gene action under less environmental effects [22] . Results in Table 1 showed that all traits possessed highest value of broad sense heritability estimates except fiber length, seeds per boll and lint percentage under study. These results was in accordance with Ravikesavan [26] and Hussain et al. [7] , and Vineela et al. [32] whom recorded additive gene action for bolls per plant, plant height and seed cotton yield due to high heritability. To obtain more reliability of desired traits through efficient selection, heritability solely is not sufficient rather combination of both heritability and genetic advance are obligatory. The genetic advance ranged from 0.153% to So from the outcome of the current study, it can be determined that those yield contributing traits that possessed high heritability and genetic advance can be improved through direct selection. As high value of GCV and PCV for studied traits indicated that that influences of environment on these traits are very minor. So it is concluded that the traits which have high values of genetic advance may be improved by selection in early generation.
Correlation studies
Correlation among all yield related traits at both genotypic and phenotypic level are given in Table 2 . In this study, genotypic correlation (r g ) showed same trend as phenotypic correlation (r p ) but in most cases r g possessed a greater value than r p that reveals that genetic causes were more in expression of those traits than environmental causes. Irum et al. [9] stated that presence of adequate genetic variation gives strength of relationship among various yield contributing traits.
Seed cotton yield depicted positive link with all yield related traits i.e. plant height, monopodia per plant, bolls per plant, boll weight, lint weight, seed index, lint index, seeds per boll, fiber fineness, fiber strength and fiber uniformity at both genotypic and phenotypic level while it exhibited negative relationship with staple length. It showed non-significant relationship with sympodia per plant and lint percentage. It was also noticed that monopodial branches per plant, bolls per plant, lint weight, seed index, lint index and seeds per boll contributed more variation to seed cotton yield as compared to other traits. Ashokkumar and Ravikesavan [3] reported similar results that seed cotton yield depicted positive genotypic and phenotypic association with plant height, bolls per plant, boll weight, fiber strength. All fiber quality traits can be improved with increasing seed cotton yield except fiber length. Same result was found by the previous findings that seed cotton yield had negative association with fiber length at both genotypic and phenotypic level (Meredith, [22] Ulloa, [31] Zeng and Meredith [33] Hinze et al., [6] . Naveed et al. [21] reported that plant height is having positive correlation with seed cotton yield at both levels. Killi et al. [13] also observed positive correlation of seed cotton yield with plant height. [5] studied that seed cotton yield showed positive linkage with boll weight. Khan et al. [11] reported same information that plant height, bolls per plant and boll weight depicted positive association with seed cotton yield. Rao and Gopinath [24] also observed that number of bolls per plant, number of monopodia per plant, seed index and plant height had significant positive correlated with seed cotton yield per plant. So correlation study conclude that those traits which depicted positive link with seed cotton yield should be kept into mind while breeding diverse genotypes of upland cotton towards yield.
Path coefficient analysis
The effect of independent trait on the dependent is called as direct effect. The Path Coefficients analysis enables breeder to focus on the variable which show high direct effect on seed cotton yield.
The genotypic correlation coefficient of seed cotton yield with other yield contributing traits and fiber quality characters were further partitioned into direct and indirect effects ( Table 3) . The component of residual effect in path coefficient analysis in seed cotton yield and fiber quality traits was 0.2478. The low residual effect revealed that the traits selected for path coefficient analysis were adequate and appropriate. The result revealed that all traits influenced directly and positively on except monopodia per plant, fiber length and fiber uniformity. Maximum direct effect on seed cotton yield was found for traits like lint weight (2.6005), fiber fineness (1.2628), seed index (1.1449) and bolls per plant (1.0027). It is suggested on basis of path coefficient analysis that emphasis should be given to lint weight, fiber fineness, seed index and bolls per plant for increasing in seed cotton yield. [18] observed similar result from the study of path coefficient analysis that monopodia per plant exhibited negative link with seed cotton yield. Iqbal et al. [8] also found that fiber length had negative direct effect on seed cotton yield. Chitti et al. [4] , Krishna Mohan [14] , Rajanna et al. [23] , Kumari Vinodhana et al. [15] and Rumesh Ranjan et al. [27] also found positive direct effect of bolls per plant, boll weight and seed index on seed cotton yield at both genotypic and phenotypic level.
Regression analysis
Regression analysis is used to check dependence of dependent variable on independent variable. It basically measures how much change will be occur in dependent variable by changing (increasing or decreasing) one unit in independent variable. Regression coefficient of determination (R 2 ) and regression coefficients (β0, β1) for all traits were given in Table 4 . Graphical representation for dependency of seed cotton yield on various yield related traits was given in Figure 1(a-n) . Result showed that maximum value of coefficient of determination was found for lint weight (0.9509) followed by boll weight (0.3735) while lowest value of R 2 exhibited by monopodial branches per plant (0.006001) followed by plant height (0.02332). Maximum value of R 2 for lint weight and boll weight depicted that 95.09% and 37.35% change (increase or decrease) in seed cotton yield (dependent variable) was occurred with one unit changing (increasing or decreasing) in lint weight and boll weight (dependent variables). Remaining change in seed cotton yield was occurred due other environmental factors not due to lint weigh and boll weight. Regression coefficient (β1) ranged from 22.68 (fiber fineness) to 0.4106 (plant height) respectively. It indicated that for a unit increase in fiber fineness and plant height, there would be a proportional of 22.68 g and 0.4106g in seed cotton yield. Regression intercept (β0) ranged from 60.55 (monopodial branches per plant) to -254.4 (fiber uniformity) respectively. Result of regression intercept revealed that seed cotton yield was 60.55 g without using any unit of independent variable. The finding observed by the author in present research work are in agreement to the results found by Ansari et al., [2] and Killi [12] .
CONCLUSIONS
The highest GCV and PCV for the traits monopodia and sympodia per plant, bolls per plant, and lint weight shows that selection can be performed on the traits to isolate promising line. All traits possessed high heritability estimates except fiber length, GOT% and seeds per boll. Selection can be performed for those yield related traits in early generation that possess maximum value heritability estimates and genetic advance. Seed cotton yield depicted positively link with all yield contributing traits i.e. plant height, monopodia per plant, bolls per plant, boll weight, lint weight, seed index, lint index, seeds per boll, fiber fineness, fiber strength and fiber uniformity at both genotypic and phenotypic level while it possessed negative relationship with fiber length. Maximum direct effect was found for lint weight, fiber fineness, seed index, bolls per plant, and seeds per boll and plant height. It is suggested on basis of path coefficient analysis that emphasis should be given to plant height, seeds per boll, bolls per plant, lint weight, seed index and fiber fineness for increasing in seed cotton yield. Seed cotton yield also showed strong and positive dependency on lint weight and boll weight. Thus during future breeding programme these parameters also kept in mind during making selection as they were the major attributes of the seed cotton yield.
